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1.0 INTRODUCTION AND BACKGROUND

Lawrence Livermore National Laboratory’s (LLNL) National Ignition Facility (NIF) is a key
component of the National Nuclear Security Administration’s (NNSA) Stockpile Stewardship Program,
whose purpose is to maintain the safety, reliability, and effectiveness of our nation’s nuclear stockpile
without underground nuclear testing. The NIF is crucial to the Stockpile Stewardship Program because it
is the only facility that can create the conditions of extreme temperature and pressure—conditions that
exist only in stars or in exploding nuclear weapons—that are relevant to understanding how our modern
nuclear weapons operate. As such, the NIF’s primary mission is to attain fusion ignition in the
laboratory. Fusion ignition not only supports Stockpile Stewardship needs, but also provides the basis
for future decisions about fusion’s potential as a long-term energy source. Additionally, NIF provides
scientists with access to high-energy-density regimes that can yield new insight and understanding in the
areas of astrophysics, hydrodynamics, material properties, plasma physics, and radiative properties.

The use of the NIF to support the Stockpile Stewardship Program and the advancement of basic
high-energy-density science understanding is planned and managed through program-level execution
plans and NIF directorate-level management teams. An example of a plan is the National Ignition
Campaign Execution Plan.”

The NIF Operations Management Plan provides an overview of the NIF Operations organization
and describes how the NIF is supported by the LLNL infrastructure and how it is safely and responsibly
managed and operated. Detailed information on NIF management of the organization is found in a series
of supporting plans, policies, and procedures. A list of related acronyms can be found in Appendix A of
this document.

2.0 PURPOSE

The purpose of this document is to provide a roadmap of how the NIF Operations organization
functions. It provides a guide to understanding the requirements, document flow down, organizational
vision and mission, performance metrics, and interrelationship of the NIF Operations organization with
other directorate and laboratory organizations. This document also provides a listing of roles and
responsibilities, core processes, procedures, authority matrices, change control boards, and other
information necessary for successfully functioning in the NIF Operations organization. This document,
the NIF Shot Operations Plan,” and the NIF Maintenance Plan’ together represent the primary
documents satistfying our Conduct of Operations compliance requirement.

3.0 LOCATION AND DESCRIPTION

3.1 National Ignition Facility

This document governs operations of the NIF, including the Laser and Target Area Building
(LTAB) (B581), the Optics Assembly Building (OAB) (B681), and associated utility pads and
outbuildings (B582, B682, B683, and B684).
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" Figure 1. The National Ignition Facility.

3.2 NIF Description

The NIF laser is capable of providing an output pulse with the required energy of 1.8 MJ and an
output pulse power of 500 TW at a wavelength of 0.35 pm with specified symmetry, beam balance, and
pulse shape. Figure 2 shows the experimental facility, which houses the multi-beam, neodymium-doped
glass laser capable of generating and delivering laser pulses to a target chamber. In the 10-m-diameter
shielded target chamber, the light from the NIF beams can be tightly focused to enable weapons physics,
weapons effects, inertial confinement fusion, and basic science experiments.

User-supplied diagnostics are used to make the accurate measurements of the high temperature
and pressure states of matter. Data from those diagnostics are recorded by the NIF data acquisition
system.

NIF consists of eight primary systems:
e Conventional Facilities.
e Laser Systems.

e Beampath Utility Systems
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e Target Diagnostic Systems.

e Target Experimental Systems.

e Control Systems and Software Applications.
e Transport and Handling.

e Maintenance and Service Areas.
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Figure 2. NIF Laser and Target Area Building.
4.0 NIF OPERATIONS VISION AND MISSION

4.1 Operations Vision

The NIF Operations organization is a world-class operations organization that proactively
leverages its multi-billion-dollar asset to ensure that premier science experiments are accomplished in a
reliable, safe, and cost-effective environment. The organization is professional, disciplined, and offers
outstanding interface support for experimentalists, while meeting all Department of Energy (DOE),
LLNL, and state requirements. NIF Operations staff is exceptionally well trained, technically excellent,
inquisitive, and constantly striving for improved performance and technical results. The team
environment and aggressive technical challenges promote professional growth, staff retention, and an
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esprit de corps as the team heads towards history-making experimental results. The Operations team
core values maintain that all activities are performed safely, with quality, respect toward co-workers and
with integrity.

4.2 Operations Mission

The NIF Operations organization provides facilities, equipment, people, and procedures to plan
and execute experimental campaigns in support of the NIF & PS Directorate. The Operations
Organization’s main role is to effectively manage the NIF, a role that includes performing shot
operations; maintaining the facility and equipment, including calibration; planning and implementing
upgrades to the facility and equipment to expand operational capabilities; deploying diagnostics and
experimental platforms; defining and implementing operational policies and procedures; ensuring the
safety of personnel and equipment; managing the facility’s configuration and ensuring compliance with
the safety basis and applicable regulations; ensuring the security of data, equipment, and assets; staffing
and training facility personnel; and performing interfacing functions with the NIF & PS Directorate and
other LLNL and institutional organizations. The Operations organization also manages the use of the
facility, by allocating time, space, and resources to building, commissioning, operations, and
maintenance activities.

5.0 NIF OPERATIONS SAFETY POLICY

5.1 Personnel Safety

All work in the NIF shall be performed in accordance with LLNL environmental safety, health,
and quality (ESH&Q) policies, the NIF Facility Safety Plan (FSP)* and other applicable Integration
Work Sheets (IWSs) and in a manner that protects the health and safety of employees and the public,
preserves the quality of the environment, and prevents property damage.

All workers in the NIF are held accountable for meeting the ESH&Q requirements and
expectations, as documented in the LLNL ES&H Manual, Operational Safety Plans (OSPs), and FSP.
Workers may not deviate from any approved safety plan without approval and authorization by
management. Of particular concern are any deviations from approved procedures requiring the use of
Personal Protective Equipment (PPE), Lockout Tagout (LOTO), the bypassing of interlocks, or
compliance with radiological controls. Administrative actions may be taken for any individual who
willfully violates these requirements.

Each worker is responsible for immediately stopping work if it is observed that an operation
presents an imminent danger to health, safety, the environment, or equipment. Activities will not resume
until the issue has been appropriately addressed, as discussed in Section 5.7.

Workers are encouraged to bring their safety concerns to the attention of their immediate
supervisor. Workers who fail to receive an adequate response to a safety concern are encouraged to
contact any of the following: NIF Operations Manager (NOM), NIF Site Manager, NIF Radiation Safety
Officer, NIF ES&H Manager, or the Deputy Principle Associate Director (DPAD) for NIF.

The Integrated Safety Management® (ISM) process is employed in all activity planning. No
activity may be conducted that compromises safety for schedule.
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5.2 Safety Meetings

Group safety meetings are conducted weekly. All personnel working at the NIF are expected to
attend one of these meetings each week. The NIF Site Manager (NSM) sets the agenda and oversees the
scheduling for these meetings. The meetings are led by NIF line management personnel and are a forum
for promulgating key information to NIF employees, providing and soliciting feedback, setting
management expectations, and discussing current safety concerns and issues.

5.3 Walkabouts

Management at all levels in the NIF Operations organization is responsible for assessing ongoing
operations to assure the protection of personnel, the environment, and the capital investment. A
structured management walkabout process is the principal self-assessment practice. Walkabouts are a
key tool for ensuring on-site management presence, fulfilling the core function of feedback and
improvement, and confirming that IWSs are being implemented correctly. Walkabouts provide a
mechanism to match senior management expectations for work, safety, and quality management
processes with performance of mid-level managers, first-line supervisors, and workers.

The purpose of the walkabout is to:

e Perform self-assessments of management and work execution in accordance with the
requirements of the IWS/OSP, and the ES&H Manual.

e Provide employees with a mechanism for direct feedback and improvement.

e Solicit recommendation for improvement

e Evaluate all levels of safety implementation at the NIF.

e Determine if employees are working safely and implementing proper protocols
e Determine if teams have what they need to do their jobs safely

These management safety assessments will be supplemented by independent audits by the NIF &
Photon Science Directorate.

Weekly walkabouts are established on the NIF Site Walkabout calendar. Annual walkabouts are
performed in accordance with the NIF Self-Assessment Program Safety Walkabout Process.’

5.4 Incident Response and Management Review

The timely evaluation of incidents is an invaluable component of ISM and a useful management
tool because it provides feedback and improvement to the safety process. The NIF’s policy is that all
accidents are preventable and that all incidents related to the NIF that result in personnel injury, illness,
or impact to the environment should be investigated. Incidents resulting in equipment or facility damage
will be investigated when the potential exists to improve procedures or methods.

Incidents include personal injury, property damage, and “near misses.” A near miss is a
procedural violation or error that could have caused a serious environmental hazard, personnel injury,
equipment damage, or could have affected facility safety. The final decision on classifying an incident
as a near miss will be made by the DPAD for NIF, in consultation with the NIF ES&H Manager, NOM,
NIF Assurance Manager, and the line management involved with the incident.

All incidents must be reported immediately to the work supervisor, Responsible Individual (RI)
and Authorizing Individual (Al) in accordance with the NIF' & PS Directorate Off-Normal Event Initial
5
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Response and Notification Procedure.” The NIF ES&H Manager will monitor the implementation and
manage the incident investigation process, per the NIF & PS Management Review’ procedure.

5.5 Operational Safety Review Committee

A committee of senior management and Subject Matter Experts (SMEs) has been charted to act
as the Operational Safety Review Committee. The committee will be convened at the discretion of the
NOM and/or Authorizing Individual (AI) to review operational safety concerns (discovered conditions)
and advise on proposed actions. The committee will conduct an immediate risk analysis, review
proposed options, recommend (to the NOM and/or Al) the level of operations that may be continued
with any concomitant impairments or mitigations, recommend course(s) of action to repair the situation,
and document the above. The NSM will serve as the chair and document the meeting notes.

5.6 Integrated Safety Management Implementation

The NOM is responsible for implementing ISM for the NIF under the DPAD for NIF. Work
authorization flows through the line management chain, to the designated Authorizing Individual (Al),
to the RI, to Daily Work Team Leaders (DWTLs), and finally to the workers. There are three
management chains that exist within the NIF—shot operations, non-shot operations under OSP 581.11,
NIF Laser System Installation, Commissioning, and Operation,’ and non-shot operations under other
IWSs. Figures 3 and 4 show the flow down of ISM responsibilities for these three instances.

LLML Dhirector

]

NIF & Photon Science
Principal Associate
Director

Deputy Principal Associate
[Mrector for NIF

l

I Al
Delegated Al
S81.11 only
| WPA

I Rl |
I WERI I
I 1AW TL/F oreman I
| ‘Worker I

Figure 3. NIF Operations ISM flow down chart, for non-shot operations under OSP 581.11° or other IWSs.
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LLNL Durector
Al

NIF & Photon Science
Principal Associate
Dhrector

Delegated Al

Deputy Principal Associate
Director for NIF
Delegated Al

NIF Operations Manager
Delegated Al

Shot Operations Manager
Rl
Shot Director
WP RI
Lead Operators
DWTL
Operators

Workers

Figure 4. NIF Operations ISM flow down chart. Line management responsibility for shot operations under
OSP 581.11.°

ISM Delegations:

Authorizing Individuals: Als have the overall authority and responsibility for safety
management and work authorization. The NOM may delegate the role of Al (see figures above) with
DPAD for NIF approval. Als may delegate Work Permit Approval (WPA) authority with NOM
concurrence.

Responsible Individuals: Rls are appointed by the applicable Als and are responsible for safe
planning of work, preparing work teams for work activities, directing the work in a safe manner, and self
assessment of the process (feedback and improvement). There are two types of Rls:

e WS RI—responsible for initiating the Job Hazards Analysis (JHA)/IWS for new or modified
activities under his/her responsibility. IWS Rls are responsible for the work and personnel
identified on the JHA/IWS.

e Work Permit RI (WPRI)—responsible for generating a Work Permit for a job under an
approved IWS and responsible for the safe execution of work authorized by a Work Permit
and verification of training of the work team.
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Daily Work Team Leader (DWTL)/Foreman: DWTL candidates are nominated by the WPRI,
concurred with by the NOM, NSM or designee and approved by the WPA. Qualified DWTLs, or
Foremen for craft teams, oversee work teams in the field and are assigned on the work permit by the
WPRI. DWTLs are also responsible for:

e Leading the team to accomplish the work safely and reliably within the Integrated
Worksheet (IWS)/Procured-Services Worksheet (PWS) & Work Permit (WP) scope

e Leading the Safe Plan of Action SPA meeting

e Ensuring team members are ‘fit for duty’

e Conducting the Daily Work Team Meeting

e Ensuring identified controls are properly implemented including LOTO & PPE
e Using the required work procedures and checklists

e Monitoring the work safety of the work team

e Recognizing when work cannot proceed as planned and pausing work

e Closing out work at the end of each shift

5.6.1 OSP 581.11 Management

OSP 581.11, NIF Laser System Installation, Commissioning, and Operation® is managed in
ECMS, not through the institutional elWS system, because of its size and complexity. Each new
revision of the OSP authorizes and controls new hazards or the extension of existing hazards to new
areas of the facility. Each new release is written such that hazards are controlled before they are
introduced. Sometimes this results in controls being implemented for hazards that do not yet exist.
Under certain circumstances, exceptions may be required for OSP 581.11 controls. These exceptions
will be documented in a temporary exception memo and approved by the Al. These memos are posted in
the Work Control Office (WCO) and included in an Engineering Change Request (ECR) in ECMS so
that they are available to all users.

5.7 Stop Work and Restart Policy

It is LLNL’s and NIF Operations’ safety policy that any individual is empowered to stop any
work immediately if the situation is judged to be unsafe.

When it is determined that a work activity’s operating limits or controls are not being followed,
or when common sense indicates that people, property, or the environment are in imminent or
substantial danger of being hurt or damaged, work must be stopped or suspended until appropriate
actions are taken. The NIF & PS Directorate Off-Normal Event and Notification Procedure.” should be
followed.

Once work is stopped, the Al and/or the RI shall perform a preliminary investigation to
determine why the work was stopped. If the work was stopped because of a misunderstanding of the
actual situation and the work could proceed safely, the work may be restarted with concurrence by the
AL If an incident occurred, a Management Review will be initiated and the initial investigation
completed before resumption of activities. Refer to Procedure 5.11, NIF & PS Management Review."
Work may only resume after authorization by the Al.
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6.0 NIF OPERATIONS ORGANIZATION

The NIF Operations organization is shown in Figure 5, below. The organizational functions are
described in the following paragraphs.

=

The National Ignition Facility

NIF Operations Organization

NIF Operations Manager

B. Van Wonterghem

NIF & Photon NIF Site Mgmt. Integration Managers Systems Integration
Science Ops - i -
T.Land Controls Integration C. Marshall Systems Analysis C. Haynam
Experiment Integration D. Kalantar
Construction Staff Safety System Manager B. Reed
QA Business Mgmt
Procedures Administration
Security Radiological Ops
Personnel Dev ES&H Engineering Technician
Facility Ops & Program Work Integration Superintendents
Support Configuration Mgmt R. Darbee
OPS Eng Support C. Ellerbee
- PAD Training G. Hermes
[ I I ]
Shot Operations Laser COM Target Area COM Facility Operations
and Maintenance
T. Kohut S. Burkhart L. Berzins
B. Burr, Deputy M. Hermann, Sr. Scientist J. Cox, Deputy B. Merritt, acting
T. Salmon, Sr. Scientist D. Kalantar, Sr Scientist

Lead Operators
Shot Directors

Alignment Systems
Beam Transport, RO

Target Area Ops
Nuclear & Optical Diagnostics

Maintenance Integration
Site Logistics

ICCS Operations Final Optics X-Ray Diagnostics Beampath & Utility Sys.
Control Rm Ops Power Conditioning Target Chamber Conv. Facilities
Target Diagnostic Ops MOR ICCS Support Maintenance Ops

FODI Positioners Installation T&H

Preamplifier Systems
Laser Diagnostics

Target Diag Engineers
Cryo Systems

NIF-0808-15045r13 Alignment System
12BV/d

Figure 5: NIF Operations Management Organization.

6.1 Organizational Functions

NIF Operations management has the overall responsibility for the safe, cost-effective, reliable
performance of the NIF. Staff assignments include project controls and administration for the
organization.

NIF Site Management is responsible for implementation of conduct of operations, safety basis
compliance, standards and policies, work coordination, Configuration Management (CM), security,
ES&H, Safety Program, hazardous material operations, radiological operations, training and business
and staff administration.

Shot Operations is responsible for conducting scheduled shot sequences safely, reliably, and
cost effectively. Shot Operations staffs and manages the control room operation.

Facility Operations and Maintenance operates and maintains the NIF conventional facility and
other commissioned systems that support laser system operations, as well as provides maintenance
management, calibration services and logistics support functions.

Commissioning, Operations, and Maintenance (COM) organizations are responsible for the
technical equipment within the NIF. They are divided into the Laser and Target Area. Each COM is
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responsible for ensuring that their systems are performing safely, cost effectively, and reliably, while

meeting technical requirements.

Management Descriptions can be found in Appendix B.

6.2 Working Groups

A series of working groups within NIF Operations are used to ensure the proper broad-based

technical expertise is available during any activity with multiple stakeholders or very broad implications.

These groups are commissioned, perform a task, and then typically decommissioned—the nature of

these groups is therefore quite dynamic. The NOM is responsible for commissioning the working groups
and ensuring proper representation.

Charters for long-standing working groups should be maintained by the NSM and approved by

the NOM.

6.3 Change Control Boards

Change Control Board (CCB)35s serve as advisory boards to address various technical and
operational issues. The formal CCB structure for baseline change control is described in the National
Ignition Campaign (NIC) Execution Plan." When a change is being considered by a CCB5 and it goes
beyond the approved baseline, it is promoted to the NOM for evaluation and then escalation to the

CCB#4 for review and approval.
Charters for CCB5s shall be maintained by the NSM and approved by the NOM.

6.4 NIF Operations Manager Approval Required

The NOM approval is required for the following:

e Shot Setup Approval

e Deviations from approved shot rules of engagement.

e Bypassing or disabling any functionality of the Safety Interlock System (SIS)

e Facility startup after unplanned major utility shutdowns or natural disasters.

e Deviations from standard procedures.

e Issuing yield control keys

The NOM accomplishes work through the Operations organization’s managers, to whom the

NOM has delegated authority. Below are tables defining delegated roles, procedure approval, and work

approval.

6.4.1 Delegation of Authority Tables
Table 1. Assignment of Roles.

Item Appointed By Approved By
Adjudicating Authority NSM NOM
Alternate FPOC NSM NOM
Authorizing Individual NOM DPAD NIF
COM Manager NOM NOM
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Item Appointed By Approved By
Configured System NSM NOM
Manager
DWTL Work Permit RI NOM/NIF Site Manager
Energy Owner COM Manager NOM
Facility Duty Officer NSM NOM
Field Supervisor Manager COM Manager
FPOC NSM NOM
IWS RI Authorizing Individual NOM
Lead Operator Shot Operations Manager (SOM) NOM
Shot Director SOM NOM
System Manager COM Manager NOM
Target Area Coordinator TCOM Manager Shot Operations Manager
Work Control Officer Senior Work Control Officer NOM
Work Permit Approver Authorizing Individual NOM
WPRI IWS Al Associate Project Manager

Table 2. Delegation of Work Procedure Signature Authority.

NOM Procedure Delegation Table

Procedure Type

Delegate

Acceptance Test Procedures

COM, FOM, SOM

Installation Qualification Procedures

COM, FOM, SOM

Operational Qualification Procedures

COM, FOM, SOM,
system level and Configured System

remains with NOM
Performance Test Procedures NOM
Maintenance Procedures affecting CSS NOM
Operations Procedures affecting CSS NOM

Maintenance Procedures not affecting
CSS

COM, FOM, SOM

Operational Procedures not affecting
CSS

COM, FOM, SOM

Energy Isolation Procedures

COM, FOM, SOM

Table 3. Delegation of Work Approval Authority.

NOM Work Approval Delegation Table

Authority Type Delegate
Off-hours approval NSM and SOM
Multi-day LOTO NSM and SOM

OSP 581.11 RI

Alternate RIs listed in OSP 581.11

Overtime

NSM, COM, FOM, SOM
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6.5 NIF Operations Manager Notification

Regardless of the delegations above, certain situations require notification of the NOM.

The NOM shall be notified as soon as practical when:

A NIF emergency, as defined in NIF Procedure 5.21, NIF & PS Directorate Off-Normal
Event Initial Response and Notification Procedure,” occurs (in addition to notifications
required by that procedure).

Facility operating limits or design limits are violated.
Imminently hazardous conditions exist that cannot be mitigated.
Safety systems or interlocks become inoperable without the appropriate mitigations in place.

Equipment failure or mis-operation occurs that could affect facility capability, availability, or
safety.

Actual or attempted sabotage is suspected.

An Associate Project Manager (APM), System Manager (SM), or safety representative
deems an investigation is appropriate.

Any near miss occurs (A procedural violation or personnel error that caused or could have
caused a serious environmental hazard, personnel injury, equipment damage, or could have
affected fa